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(57) ABSTRACT

The 1invention relates to the operation of illuminants, 1n par-
ticular OLEDs. The invention relates to a method and a mea-
suring mnstrument for determining the electrical properties of
an OLED, the equivalent circuit diagram of which 1s com-
posed of the parallel connection of an equivalent diode D and
an equivalent capacitance C,. as well as an equivalent resis-
tance R, that 1s connected 1n series to said parallel connec-
tion. The values for the equivalent resistance R, and the
equivalent capacitance C,.. are determined at a different time
than are the values for the equivalent diode D..

22 Claims, 3 Drawing Sheets

Measuring

instrument




US 8,803,541 B2
Page 2

(56)

References Cited

U.S. PATENT DOCUMENTS

2003/0071821 Al
2005/0083323 Al

2005/0162130 Al

3
S

4/2003 Sundahl et al.
4/2005 Suzukietal. ................. 345/207

7/2005

Petitdidier

tttttttttttttttttttt

320/116

2006/0132400 Al*
2006/0274540 Al
2007/0126018 Al*

2008/0315788 Al*
2009/0027314 Al*

* cited by examiner

6/2006
12/2006
6/2007

12/2008
1/2009

Coketal. ....ccoeoeviiiiniiin, 345/81
Klaver et al.

Kosowsky .....oooovviiinninnn, 257/98
Leveyetal. .................. 315/291
Kohnoetal. ................... 345/76



U.S. Patent Aug. 12,2014 Sheet 1 of 3 US 8,803,541 B2

IR
‘e ¥-Og
Fig. |
lml
H]s2
P_ﬂ_ | Measuring
| instrument
+- _
. M
Us ()
‘e
T Fig. 2




U.S. Patent Aug. 12,2014 Sheet 2 of 3 US 8,803,541 B2

§ 144
L
& L 1.2
g = 08
0.4
0.2+ "
0t 100 200° 300 400 500 600
Time in Js
Fig. 3
+ +
{bsz I Ce 7]s?
; :}: N * P Measuring
— instrument
RO : i
f [ Y




U.S. Patent Aug. 12,2014 Sheet 3 of 3 US 8,803,541 B2

F1g. S



US 8,803,541 B2

1

METHOD FOR THE OPERATION OF
ILLUMINANTS

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to the field of devices and

methods for operating light-emitting means, more particu-
larly OLEDs.

2. Related Technology

An organic light-emitting diode, abbreviated OLED, 1s a
thin-film, luminous component made of organic semiconduc-
tor materials that differs from inorganic light-emitting diodes
(LEDs) 1n that current density and luminance are reduced and
there 1s no need for mono-crystalline maternals. Since OLEDs
can be printed onto almost any maternial, they offer significant
savings over LCD technology. Bendable support matenals
(flexible substrates, films) can also be used for OLEDs, and
this opens up entirely new possibilities. Driver circuits must
be used to operate OLEDs. The electrical properties of the
individual OLEDs, and also those of OLED combinations,
must be known for designing the driver circuits. To this end,
the producers generally provide datasheets with the relevant
current/voltage characteristics of the OLED:s.

It has already been established to assume a parallel con-
nection of an equivalent capacitor and an equivalent diode,
and an equivalent resistor connected 1n series with this paral-
lel connection, as an equivalent circuit diagram for an OLED.

SUMMARY OF THE INVENTION

The 1invention 1s based on the object of specilying options
for being able to establish the elements in the equivalent
circuit diagram.

Accordingly, 1n one embodiment of the invention, the val-
ues for the equivalent resistance R . and the equivalent capaci-
tance C,. are determined at a different time from when the
values for the equivalent diode D should be determined.

The relatively high equivalent resistance is of the order of
15€2 and 1s the result of very thin planar circuit-board con-
ductors. As a result of the planar extent of the OLED, the
equivalent capacitance 1s likewise relatively high and reaches
values of between 200 and 400 pF/mm~. The characteristic of
the equivalent diode 1s that of a conventional diode, 1.e. 1t only
starts conducting above 2.5V to3 V.

An embodiment of the method according to the invention
includes applying a known measurement current I, ,, prefer-
ably a measurement current pulse, to the OLEDs for deter-
mining the equivalent resistance R ., measuring the voltage
drop U, across the OLED directly after the onset of the mea-
surement current I, , to be precise before a noteworthy charg-
ing voltage can be built up at the equivalent capacitor C., and
then calculating the equivalent resistance R . according to the
following formula:

R.=U/L,.

(1)

A second development of the method according to the
invention of includes applying a load-independent charging
current I, . to the OLED over a known charging period At for
determining the equivalent capacitance C., measuring the
voltage drop U, across the OLED at the onset of the charging
period and measuring the voltage drop U, at the end thereof,
and calculating the equivalent capacitance C,. according to
the following formula:

Ce=Ip At/(Uy,-Uy), (2)

where, 11 the charging current flows 1n the conducting
direction of the equivalent diode D, the charging period At
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has to be set so briet that the voltage drop U, at the end of the
charging period still lies below the voltage at which the
equivalent diode D, becomes conducting.

As an alternative to the last-described method step, the
equivalent capacitance C can also be determined by virtue of
the fact that the OLED 1s connected to a known reference
capacitor C, previously charged to a known reference voltage
U, that the reduced balancing voltage U ,, reduced by the
charge balancing, 1s then measured at the reference capacitor
C, or the voltage then 1dentical thereto 1s measured at the
OLED, and that the equivalent capacitance C. 1s then calcu-
lated according to the following formula:

Cr=CrUgp/Uys-1, (3)

where, 11 the reference voltage U, 1s directed 1n the con-
ducting direction of the equivalent diode D, the reference
voltage U, must be set such that the reduced balancing volt-
age U , emerging after the charge balancing is smaller than the
voltage at which the equivalent diode D, becomes conduct-
ng.

According to a third embodiment of the method according
to the invention, measuring the current/voltage characteristic
of the OLED can determine the determination of the equiva-
lent diode D . 1n a conventional fashion.

In order to have defined conditions for the measurements 1n
all circumstances, 1t 1s furthermore proposed to apply a start
voltage U, which 1s preferably 0, to the OLEDs before the
onset of the measurements.

If a plurality of OLEDs are interconnected by parallel
and/or series connections to form OLED combinations, the
configuration of the OLED combinations can be discovered
by using and evaluating the knee point 1n the current/voltage
characteristic of the OLED combination as distinguishing
criterion. The “knee point” should be understood to be the
point at which the diode starts conducting.

The invention finally also relates to ameasuring instrument
for determining the electrical properties of an OLED, by
means of which measuring instrument the method according
to the mvention can be conducted. The measuring mstrument
1s characterized by means for producing a measurement cur-
rent and/or charging current and by means for measuring the
voltage drop across the OLED and/or the voltage across the
reference capacitor Cy,.

A development for the measuring instrument preferably
includes providing it with a start-voltage source.

The mvention also relates to an operating device for oper-
ating an OLED, which contains a measuring instrument for
determining the electrical properties of an OLED, which
measuring mstrument can be used to conduct the method
according to the mvention. The operating device preferably
contains a driver circuit, into which the measuring instrument
for determining the electrical properties of an OLED 1s 1inte-
grated, which measuring istrument can be used to conduct
the method according to the invention. The operating device,
preferably the driver circuit, can have the start-voltage source
and/or means for producing a measurement current and/or
charging current and/or means for measuring the voltage drop
across the OLED and/or the voltage across the reference
capacitor C,.

The operating device can be part of a lighting unit that 1s
suitable for operating OLEDs, wherein this lighting unit has
a measuring instrument for determining the electrical prop-
erties of an OLED, by means of which the method according
to the 1nvention can be conducted.

The 1nvention also relates to a method for determining the
type of an OLED to be operated by an operating device,
comprising the following steps:
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measuring a characteristic value on the OLED, and

determining the OLED type and/or the OLED dimension
on the basis of the conducted measurement.

In this method, the OLED type and/or OLED dimension
can be determined on the basis of the conducted measurement
by comparing the conducted measurement with correspond-
ing default values, which are stored 1n a table.

In particular, the characteristic values of the OLED, which
can be used for determining the OLED type and/or OLED
dimension, can be the values for the equivalent resistance R .,
the equivalent capacitance C. and/or the equivalent diode D ...
The values for the equivalent resistance R .. and the equivalent
capacitance C. can be determined at a different time from
when the values for the equivalent diode D, are determined.
The determined characteristic values for the OLED can be
used to set the required operating parameters of the operating,
device for correctly operating the connected OLED on the
basis of the undertaken determination of the OLED type
and/or the OLED dimension.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are described
below on the basis of the drawings.
In the drawings:

FIG. 1 shows the equivalent circuit diagram for an OLED;

FIG. 2 shows a first measuring arrangement for determin-
ing the equivalent components of the equivalent circuait;

FIG. 3 shows the profile of the voltage drop across the
OLED from FIG. 2 as a function of time, which profile 1s to be
determined by the measuring imstrument;

FIG. 4 shows an alternative measuring arrangement to the
one 1 FIG. 2, which 1s particularly suitable for determining
the equivalent capacitance; and

FIG. 5 shows a combination of four OLEDs, two of which
are 1n each case connected 1n series and the two series con-
nections are connected 1n parallel.

DETAILED DESCRIPTION

The equivalent circuit diagram, shown i FIG. 1, for an
OLED consists of a parallel connection of an equivalent
capacitor C. and an equivalent diode D, with the parallel
connection being connected 1n series with an equivalent resis-
tor R ...

InFIG. 2, an OLED to be measured 1s again represented by
the equivalent circuit diagram as per FIG. 1. One connector of
the OLED 1s grounded and the other connector P 1s connected
to a measuring instrument M. Accordingly, the connector P 1s
the measurement point. A current source 1, , for a load-inde-
pendent measurement current 1s also connected to the mea-
surement point P via a switch S2. Furthermore, a start-voltage
source U. 1s connected to the measurement point P via a
switch S1. The start-voltage source U has a voltage of OV 1n
order to set the OLED to a defined potential.

The time profile of the voltage measured by the measuring,
instrument M 1s illustrated in FIG. 3.

The switch S1 1s closed at time 0, and so the OLED 1s set to
the defined voltage of 0 V and the equivalent capacitor C
does not have any charge either.

The switch S1 1s opened at time t, and the switch S2 1s
closed. As a result, the load-independent measurement cur-
rent I, , flows into the OLED. Initially, 1t 1s only the voltage
drop across the equivalent resistor R . that 1s decisive for the
voltage at the measurement point P because the equivalent
capacitor C. 1s mitially still without voltage and only charges
over time. The voltage drop U, at the measurement point P 1s
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1V atthe time t, inthe illustrated example (see F1G. 3). At this
voltage, the equivalent diode D, still 1s 1n the non-conducting
region, and so the equivalent resistance R, at time t, can
casily be calculated by the formula:

I,,and U, are known.

Between the time t, and time t,, the voltage at the measure-
ment point P now rises linearly to the voltage U ,, which1s 1.9
V 1n the present example. The equivalent diode D, 1s still in
the non-conducting region at this voltage too. The linear
increase in the voltage 1s the result of charging the equivalent
capacitor C,. and the fact that I, , 1s a load-independent cur-
rent.

The switch S2 1s reopened at time t,, resulting 1n the charg-
ing of the equivalent capacitor C,. being interrupted and no
more charging current tlowing through the equivalent resistor
R ... The voltage at the measurement point P falls accordingly
again.

During the measurement procedure, the measuring 1nstru-
ment M records the voltage drops U, and U, at the measure-
ment point P and the charging period At as the difference
between the times t, and t,. Furthermore, the load-indepen-
dent measurement current I, ,1s known.

The load-independent measurement current I, conveys
charges Q to the equivalent capacitor C.. At time t,, the

tollowing holds true for the voltage at the equivalent capacitor
Ce:
Uec =0/ Ck. (5)

At time t,, the following holds true for the voltage at the
equivalent capacitor C.:

Uer=0>/CE. (6)

Moreover,

L, ~AQ/At (7)

and

AQ=0-0-Cx(Un-Uqy) (3)

hold true. Moreover, the following holds true for the volt-
age at the equivalent capacitor C. at times t, and t,:

Ucr=Us—IjyKg (9)

and

U =U -1 /R
Subtracting (10) from (9) yields

UeomUpg =U5-U,

(10)

(11)
and combining formulae (9) and (11) yields

AQ=Cg(U5-U)). (12)

The combination of formulae (7) and (12) yields

This leads to the formula by means of which the equivalent
capacitance can be calculated, namely

Co=I,, A/ (Us=Up,). (14)=(2)

In the above-described example, the load-independent
measurement current I, , flows in the conducting direction of
the equivalent diode D ... Hence, care has to be taken that the
highest charging voltage of the equivalent capacitor C.,
applied to the equivalent diode D, lies below the voltage at
which the charging diode D, starts to conduct. This certainly
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holds true 11, as shown 1n FIG. 3, the voltage U, at the mea-
surement point P at time t, 1s 1.9 V. The voltage at the equiva-
lent diode D, then has been reduced by the voltage drop at the
equivalent resistor D, and therefore 1s 1n the safe region. It
goes without saying that the aforementioned deliberations
also hold true for the start voltage U..

FIG. 4 shows a measurement arrangement that provides a
different way of measuring the equivalent capacitance C,.
than 1s provided by the measurement arrangement shown in
FIG. 2.

A reference capacitor C,, 1s provided 1n FIG. 4 1n place of
a current source, which reference capacitor can, via switch
S3, be charged to a reference voltage U , by means of a voltage
source.

After the reference capacitor C, has been charged, the
switch S3 1s opened and the switch S2 1s closed. As a result,
there 1s charge balancing between the reference capacitor C,,
and the equivalent capacitor C,. of the OLED. The measuring
instrument M first of all measures the charging voltage U, at
the reference capacitor C,. After the charge balancing, the
switch S2 1s reopened and the measuring instrument M 1s used
to measure the voltage drop at the measurement point P or the
now-reduced balancing voltage U , at the reference capacitor
C, (the switch S3 1s opened 1n the process). As a result of
charge balancing, the voltages at firstly the reference capaci-
tor C, and secondly the measurement point P have to be
equal, even after the switch S2 has been opened; to be precise,
they have to equal the balancing voltage U ..

Initially, the following holds true for the reference capaci-
tor C, charged to the reference voltage U :

Up=0r/Chp. (15)

After the charge balancing, the balancing voltage U , sets
in, which emerges from the following formula:

U =Qr(CrtCr). (16)

Combining formulae (15) and (16) yields the formula that
likewise can be used to calculate the equivalent capacitance
C., namely:

Ce=Cr-Up/U~1, (17)=(3)

The equivalent diode D 1s determined 1n a conventional
fashion by measuring the current/voltage characteristic of the
OLED. This characteristic 1s nonlinear. This property atfords
the possibility of using and evaluating the current/voltage
characteristic to be able to distinguish between the individual
OLED combinations. A possible OLED combination 1is
shown 1n FIG. 5. It consists of four OLEDs, two of which are
in each case connected in series and two of these series
connections are combined to form a parallel connection.
Other OLED combinations are also possible. These then dii-
ter by a different position of the knee point in the current/
voltage characteristic, which can thus be used to distinguish
between them.

The measuring mstrument M for determining the electrical
properties of an OLED, by means of which measuring instru-
ment the method according to the invention can be conducted,
can be contained 1n an operating device for operating an
OLED. The operating device preferably contains a driver
circuit, which can operate the connected OLED 1n accordance
with the determined properties after the electrical properties
of an OLED have been determined.

The driver circuit of the operating device can have an
integrated control circuit, which can control or else regulate
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the driver circuit. By way of example, the integrated control
circuit can be a microcontroller or an ASIC.

The operating device can comprise at least one interface.
The interface can be connected to the integrated control cir-
cuit. The interface can be used to transmit control commands
for the corresponding operation of the OLED to the operating
device, such as e.g. switch-on and switch-oilf commands,
changes in brightness, parameters relating to the color to be
set or else status information, which can i1mitiate a specific
operating mode. The operating device can use the interface to
transmit information relating to the results of determining the
clectrical properties of an OLED. Control devices can use the
transmitted information to adapt their control commands in
accordance with this information. Thus, for example, the
determination of the OLED type or OLED dimension can
adapt the required brightness commands and/or color com-
mands 1n order to adapt available brightnesses and/or colors
of the connected OLED to the user requirements.

The operating device can contain a switched-mode regu-
lator as a driver circuit, for example an AC/DC converter or a
DC/DC converter. The operating device can contain a PFC
(active or passive power factor correction circuit). By way of
example, the PFC can be formed by a boost converter, a
buck-boost converter, a flyback converter or else by a “valley
{11l circuit” (pump circuit).

The operating device can have an 1solator. This 1solation
can for example be brought about by a transformer.

By way of example, the operating device can contain a
flyback converter, a forward converter or a half-bridge con-
verter with transformer.

I1 the operating device has a PFC, 1t can be embodied 1n a
so-called single-stage topology, for example by means of a
flyback converter that operates in the so-called borderline
operating mode (operating 1n the border region between con-
tinuous and discontinuous current) and thus assumes both the
PFC function and the OLED operation, or else 1n a so-called
two-stage topology, for example by means of a boost con-
verter as a PFC with a downstream half-bridge converter or
tull-bridge converter for OLED operation.

The operating device can have means for regulating the
current through the OLED, for regulating the voltage across
the OLED or else for regulating the power supplied to the
OLED. The OLED to be operated may for example also be an
OLED combination as illustrated 1n FIG. 5.

The operating device can have a storage medium, which
stores the electrical properties of the OLED that were deter-
mined by the method according to the invention. Addition-
ally, or as an alternative thereto, the operating parameters for
the operating device required for the operation of the OLED
can be set to correctly operate the connected OLED on the
basis of the conducted determination of the OLED type and/

or the OLED dimension. The OLED type and/or the OLED
dimension, which was determined on the basis of the mea-
surement, can also be stored 1n the storage medium. By way
of example, the OLED type and/or the OLED dimension can
be determined by comparing the conducted measurement
with corresponding parameter values, which are stored 1n a
table, for example 1n the storage medium. The storage
medium can be contained 1n the integrated control circuit or 1t
can be connected to the integrated control circuit as its own
integrated circuit. By way of example, the store medium can
be a flash memory.

The measuring mstrument M for determiming the electrical
properties of an OLED, by means of which the method
according to the invention can be conducted, can preferably
be integrated into the driver circuit, which 1s a component of
the operating device. The operating device, preferably the
driver circuit, can have the start-voltage source U. and/or
means for producing a measurement current and/or charging
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current and/or means for measuring the voltage drop across
the OLED and/or the voltage across the reference capacitor
C,. The driver circuit can also contain a switch S1, a switch
S2 and/or a voltage source for producing a reference voltage
U, and also a switch S3. By applying the method according
to the invention, the operating device can determine the elec-
trical properties for e.g. an OLED combination as shown in
FIG. 5 and hence also establish the OLED type and/or OLED
dimensions of such an OLED combination and thereupon
operate the latter correctly.

The operating device can be part of a lighting unit that 1s
suitable for operating OLEDs, wherein this lighting unit has
a measuring instrument for determining the electrical prop-
erties of an OLED, by means of which measuring instrument
the method according to the invention can be conducted.

Hence, this allows a method for determining the type of an
OLED to be operated by an operating device, comprising the
following steps:

measuring a characteristic value on the OLED, and

determining the OLED type and/or the OLED dimension
on the basis of the conducted measurement.

In this method, the OLED type and/or OLED dimension
can be determined on the basis of the conducted measurement
by comparing the conducted measurement with correspond-
ing default values, which are stored in a table.

In particular, the characteristic values of the OLED, which
can be used for determining the OLED type and/or OLED
dimension, can be the values for the equivalent resistance R ..,
the equivalent capacitance C. and/or the equivalent diode D ...
The values for the equivalent resistance R . and the equivalent
capacitance C,. can be determined at a different time from
when the values for the equivalent diode D, are determined.
The determined characteristic values for the OLED can be
used to set the required operating parameters of the operating,
device for correctly operating the connected OLED on the
basis of the undertaken determination of the OLED type
and/or the OLED dimension. The values for the equivalent
resistance R . and the equivalent capacitance C. can be deter-
mined at a different time from when the values for the equiva-
lent diode D . are determined by using the measuring arrange-
ments described with reference to FIG. 2 and/or FIG. 4.

The mvention claimed 1s:

1. A method for determining the electrical properties of an
OLED, the equivalent circuit diagram of which includes a
parallel connection of an equivalent diode D, and an equiva-
lent capacitor C., and an equivalent resistor R . connected 1n
series with this parallel connection, comprising;:

measuring a value for the equivalent resistance R . based on

the equivalent circuit diagram;

measuring a value for the equivalent capacitance C. based

on the equivalent circuit diagram at least partially con-
currently with measuring the value for the equivalent
resistance R .; and

measuring, separately from the time of measuring the val-

ues of the equivalent resistance R and the equivalent
capacitance C, values for the equivalent diode D, based
on the equivalent circuit diagram;

wherein the values of the equivalent resistance R - and the

equivalent capacitance C. are measured while limiting
the voltage drop across the OLED to levels below the
voltage at which the equivalent diode D, becomes con-
ducting.

2. The method as claimed 1n claim 1, wherein

a known measurement current I, ,1s applied to the OLED

for determining the equivalent resistance R .,

the voltage drop U, across the OLED 1s measured directly

aiter the onset of the measurement current I, , before a
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noteworthy charging voltage can be built up at the
equivalent capacitor C,, and

the equivalent resistance R . 1s then calculated according to
the following formula:

R.=U/L, (1).

3. The method as claimed in claim 1, wherein a load-
independent charging current I, ,1s applied to the OLED over
a known charging period At for determiming the equivalent
capacitance C,

the voltage drop U, across the OLED 1s measured at the

onset of the charging period and the voltage drop U, 1s
measured at the end of the charging period, and

the equivalent capacitance C is calculated according to the

following formula:

Cp=leAtl(U-U)), (2)

where, 11 the charging current flows 1n the conducting
direction of the equivalent diode D, the charging period
At 1s set so brief that the voltage drop U, at the end of the
charging period still lies below the voltage at which the
equivalent diode D, becomes conducting.

4. The method as claimed 1n claim 1, wherein the OLED 1s
connected to a known reference capacitor C,, previously
charged to a known reference voltage U, for determining the
equivalent capacitance C,,

the reduced balancing voltage U ,, reduced by the charge

balancing, 1s then measured at the reference capacitor
C, or the voltage then identical thereto 1s measured at the
OLED, and

the equivalent capacitance C. 1s then calculated according

to the following formula:

CE=CR-UR/UA-1, (3)

where, 11 the reference voltage U, 1s directed in the con-
ducting direction of the equivalent diode D, the refer-
ence voltage U, 1s set such that the reduced balancing
voltage U, emerging after the charge balancing 1s
smaller than the voltage at which the equivalent diode
D, becomes conducting.

5. The method as claimed 1n claim 1, wherein the current/
voltage characteristic of the OLED 1s measured for determin-
ing the equivalent diode D...

6. The method as claimed in claim 1, wherein a start voltage
U. 1s applied to the OLED before the onset of the measure-
ments.

7. The method as claimed in claim 1, further comprising
determining a configuration of an OLED combination includ-
ing a plurality of OLEDs, comprising using and evaluating a
knee point in a current/voltage characteristic of the OLED
combination as a distinguishing criterion.

8. A measuring instrument for determining the electrical
properties of an OLED, for conducting the method as claimed
in claim 1, comprising means for producing a measurement
current and/or charging current and means for measuring the
voltage drop across the OLED and/or the voltage across the
reference capacitor Cy,.

9. The measuring instrument as claimed in claim 8, further
comprising a start-voltage source U..

10. An operating device for an OLED, having a measuring
istrument for determining the electrical properties of an
OLED, for conducting the method as claimed 1n claim 1.

11. The operating device as claimed 1n claim 10, compris-
ing a start-voltage source U..

12. A method for determining the type of an OLED to be
operated by an operating device, comprising:
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measuring a plurality of characteristic values of the OLED,
wherein the characteristic values correspond to the ele-
ments 1 the equivalent circuit diagram of the OLED,
which comprises a parallel connection of an equivalent
diode D, and an equivalent capacitor C,. and an equiva-
lent resistor R connected 1n series with this parallel
connection; and

determining the OLED type and/or the OLED dimension
on the basis of the measured characteristic values:

wherein the values of the equivalent resistance R . and the
equivalent capacitance C,. are measured based on the
equivalent circuit diagram and at least partially concur-
rently,

wherein the values of the equivalent diode D, are measured
based on the equivalent circuit diagram and separately
from the time of measuring the values of the values for
the equivalent resistance R, and the equivalent capaci-
tance C. and

wherein the voltage drop across the equivalent diode D
remains below the voltage at which the equivalent diode
D, becomes conducting while measuring the character-
1stic value corresponding to the equivalent capacitor C,
or corresponding to the equivalent resistor R ...

13. The method as claimed 1n claim 12, comprising deter-
mimng the OLED type and/or OLED dimension on the basis
ol the conducted measurement by comparing the conducted
measurement with corresponding default values, which are
stored 1n a table.

14. The method as claimed 1n claim 12, comprising deter-
mimng the values for the equivalent resistance R, and the
equivalent capacitance C. at a different time from when the
values for the equivalent diode D, are determined.

15. The method as claimed 1n claim 2, wherein the known
measurement current I,  1s a measurement current pulse.

16. The method as claimed 1n claim 2, wherein a load-
independent charging current I, . 1s applied to the OLED over
a known charging period At for determiming the equivalent
capacitance Cg,

the voltage drop U, across the OLED 1s measured at the

onset of the charging period and the voltage drop U, 1s
measured at the end of the charging period, and

10

15

20

25

30

35

40

10

the equivalent capacitance C 1s calculated according to the
following formula:

Ce=lp At/(Uy-U), (2)

where, 11 the charging current flows 1n the conducting
direction of the equivalent diode D, the charging period
At 1s set so brief that the voltage drop U, at the end of the
charging period still lies below the voltage at which the
equivalent diode D, becomes conducting.
17. The method as claimed 1n claim 2, wherein the OLED
1s connected to a known reference capacitor C,, previously
charged to a known reference voltage U ., for determining the
equivalent capacitance C,
the reduced balancing voltage U ,, reduced by the charge
balancing, 1s then measured at the reference capacitor
C, or the voltage then identical thereto 1s measured at the
OLED, and

the equivalent capacitance C. 1s then calculated according

to the following formula:
CE=CR-UR/UA-1,

(3)

where, 11 the reference voltage U, 1s directed 1n the con-
ducting direction of the equivalent diode D, the refer-
ence voltage U, 15 set such that the reduced balancing
voltage U, emerging after the charge balancing 1s
smaller than the voltage at which the equivalent diode
D, becomes conducting.

18. The method as claimed 1n claim 6, wherein the start
voltage U 1s zero.

19. A measuring 1mnstrument for determining the electrical
properties of an OLED, for conducting the method as claimed
in claim 7, comprising means for producing a measurement
current and/or charging current and means for measuring the
voltage drop across the OLED and/or the voltage across the
reference capacitor C,,.

20. The measuring mstrument as claimed in claim 19,
further comprising a start-voltage source U..

21. An operating device for an OLED, having a measuring,
instrument for determining the electrical properties of an
OLED, for conducting the method as claimed 1n claim 7.

22. The operating device as claimed in claim 21, compris-
ing a start-voltage source U..
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